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Mr. Peter D. Dayton 
Director, Procurement and Contracts 
Department of Energy, Oak Ridge Operations 
Post Office Box 2001 
Oak Ridge, Tennessee 37831-2001 
Dear Mr. Dayton: 

Final Report for CRADA No. ORNL92-0094 with Mechanical Technology, Inc. 

The subject CRADA has been completed and enclosed is the Fmal Report for this project 

This report does not contain proprietary information or Protected CRADA Information. 
Neither Energy Systems nor the participant object to public distribution of this report. 

If you have any questions, please feel free to contact me. 

Very truly yours, 

Brian Bovee r Business Manager 
Office of Technology Transfer 
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Enclosure - As Stated. 
cc: File - RC 

DISCLAIMER 

This report was prepared as an account of work sponsored by an agency of the United States 
Government. Neither the United States Government nor any agency thereof, nor any of their 
employees, makes any warranty, express or implied, or assumes any legal liability or responsi
bility for the accuracy, completeness, or usefulness of any information, apparatus, product, or 
process disclosed, or represents that its use would not infringe privately owned rights. Refer
ence herein to any specific commercial product, process, or service by trade name, trademark, 
manufacturer, or otherwise does not necessarily constitute or imply its endorsement, recom
mendation, or favoring by the United States Government or any agency thereof. The views 
and opinions of authors expressed herein do not necessarily state or reflect those of the 
United States Government or any agency thereof. 



Internal Correspondence 
MARTIN MARIETTA ENERGY SYSTEMS, INC. 

Date: November 30,1994 

To: W. P. Painter 

c: D. C. Haley, J. N. Hemdon 

From: B. L. Burks, 7601, MS-6304,6-7350 - NoRC (bcxw^A £. ( k ^ s (1 /A. 

Subject: Completed CRADA ORNL92-0094 (Mechanical Technology, Inc.) 

Please find attached the final report for CRADA ORNL92-0094 with Mechanical 
Technology, Incorporated. This final report does not contain any "Protected CRADA 
Information." This report may be distributed publicly without restriction since the 
material therein is of a summary nature and contains no Proprietary Information. If 
further information is required please call me at the number above. 
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ABSTRACT 

For CRADA No. ORNL92-0094 

with Mechanical Technology Incorporated (MTI) 
for 

Design and Fabrication of a Prototype Sensor System 
for Waste Storage Tank Characterization 

Dr. B. L. Burks (ORNL) and Dr. J. Wagner (MIT) 

On February 15 - 16 1994, ORNL and MTI presented a technology demonstration 
showcasing the results of a CRADA between the two organizations. The CRADA 
project entailed design and development of a structured light mapping system suitable 
for deployment in underground waste storage tanks. The CRADA expanded upon a 
system previously designed and deployed at the DOE Fernald site by ORNL. 
Enhancements in the new system include: a factor of ten increase in mapping speed; 
radiation and environmental hardening sufficient for use in the Hanford single-shell 
tanks (up to 5000 rad/hr, pH = 12, high heat, etc.); capability to map and display data 
for both vertical surfaces, such as pipes, and horizontal surfaces; rugged, compact 
design that can be deployed through a ten centimeter riser; and a design that can be 
decontaminated easily after deployment. 
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For CRADA No. ORNL92-0094 

with Mechanical Technology Incorporated (MTI) 
for 

Design and Fabrication of a Prototype Sensor System 
for Waste Storage Tank Characterization 

Dr. B. L. Burks 
Oak Ridge National Laboratory 

and 

Dr. J. Wagner 
Mechanical Technology Incorporated 

Abstract 

On February 15 - 16 1994, ORNL and MTI presented a technology demonstration 
showcasing the results of a CRADA between the two organizations. The CRADA 
project entailed design and development of a structured light mapping system suitable 
for deployment in underground waste storage tanks. The CRADA expanded upon a 
system previously designed and deployed at the DOE Fernald site by ORNL. 
Enhancements in the new system include: a factor of ten increase in mapping speed; 
radiation and environmental hardening sufficient for use in the Hanford single-shell 
tanks (up to 5000 rad/hr, pH = 12, high heat, etc.); capability to map and display data 
for both vertical surfaces, such as pipes, and horizontal surfaces; rugged, compact 
design that can be deployed through a ten centimeter riser; and a design that can be 
decontaminated easily after deployment. 

CRADA Objectives 

The objective of this joint effort was the design and fabrication of a prototype sensor 
system suitable for obtaining topological surface maps of the tank and waste surfaces in 
large underground waste storage tanks like the single-shell tanks at Hanford. The 
primary deliverable from this joint effort was a demonstration of the resulting 
prototype sensor system in a mock tank environment and using simulated waste 
surfaces. 



Task Summary 

Funding for the CRADA was provided by the DOE Office of Technology Development 
(OTD) through the Underground Storage Tanks Integrated Demonstration ($150K) and 
the Robotics Technology Development Program ($145K)7 The CRADA was approved in 
March, 1993. Four tasks were included in this CRADA: Conceptual Design, Final 
Design, Prototype Fabrication, and System Testing. The design tasks were performed 
jointly by MTI and ORNL incorporating the specific expertise of the two organizations. 
MTI was responsible for mechanical and electronic system fabrication. ORNL was 
responsible for the development of a graphical operator interface and automated data 
acquisition and display system. Systems integration and testing were shared tasks. All 
design and fabrication tasks were completed by January of 1994. Integration and testing 
were finalized in early February, 1994. A mock tank test area was erected at MTI's 
facility in Latham, New York. This included a partial tank wall and three different 
waste simulants provided by staff at the Hanford site. DOE Headquarters staff and 
contractors from the Hanford, Savannah River, Fernald, Idaho Falls, Sandia and Oak 
Ridge sites participated in a pair of briefings and technology demonstrations held at 
MTI on February 15 - 16, 1994. MTI and ORNL successfully demonstrated the 
prototype mapping system capabilities each day to groups that included project 
sponsors at DOE and*senior management at MIT as well as prospective users at seven 
DOE sites. The USTID sponsored a repeat of the demonstration at Hanford in June, 
1994, attended by an even larger audience of prospective users. 

No inventions have been reported as a result of this CRADA, however, the software 
developed by ORNL could be copyrighted if desired. This software is specifically 
designed for use with a structured light mapping system and therefore of limited 
commercial value except to MTI. ORNL and MTI are interested in a further 
collaboration in the area of multisensor data fusion. This may take the form of a 
CRADA pending availability of funding for ORNL. 

Commercialization Status 

A mapping system with capabilities like those developed under this CRADA is needed 
at the Hanford site for tank and waste characterization. Procurement of a 
topographical mapping system for Hanford was initiated in February of 1994 as part of 
the Light Duty Utility Arm System under development by the USTID. A competitive 
procurement was conducted by ORNL on behalf of the USTID Program. MTI's 
proposal was the low bid of the proposals received in great part because of the research 
and development cost savings resulting from the CRADA having been completed. MTI 
was awarded the contract and is scheduled to deliver a mapping system for use at 
Hanford in mid FY 1995. Since the contract was awarded to MIT in May of 1994 the 
time elapsed from completion of the CRADA to first sale of the CRADA product was 
only three months. 


